cDNA sequence and in vitro folding of GsMTx4, a specific peptide inhibitor of mechanosensitive channels.
The peptide GsMTx4 from the tarantula venom (Grammostola spatulata) inhibits mechanosensitive ion channels. In this work, we report the cDNA sequence encoding GsMTx4. The gene is translated as a precursor protein of 80 amino acids. The first 21 amino acids are a predicted signal sequence and the C-terminal residues are a signal for amidation. An arginine residue adjacent to the N-terminal glycine of GsMTx4 is the cleavage site for release. The resulting peptide is 34 amino acids in length with a C-terminal phenylalanine and not a serine-alanine previously identified [J. Gen. Physiol. 115 (2000) 583]. We chemically synthesized this peptide and folded it in 0.1 M Tris, pH 7.9 with oxidized/reduced glutathione (1/10). Properties of the synthetic peptide were identical to the wild type for high performance liquid chromatography (HPLC), mass spectrometry, CD, and NMR. We also cloned GsMTx4 in a thioredoxin fusion protein system containing six histidines. Nickel affinity columns allowed rapid purification and folding occurred in conditions described above with 0.5 M guanidiniumHCl present. Thrombin cleavage liberated GsMTx4 with three extra amino acids at the N-terminus. The retention time in HPLC analysis and the CD spectrum was similar to wild type. Both the synthetic and cloned peptides were active in the patch clamp assay.